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Abstract Adult clearwing moths (Lepidoptera: Sesiidae) are diurnal lepidopterans. Although many studies have 


investigated the flower-visiting behaviour of diurnal lepidopterans such as butterflies, few studies have reported the 


relationships between clearwing moths and flowers. In this study, we report the flower-visiting behaviour of three 


clearwing moth species in the Oki Islands in central Japan. On the island Nakanoshima, Glossosphecia romanovi 


(Leech) and Macroscelesia japona (Hampson) were observed visiting flowers of Ligustrum lucidum Aiton 


(Oleaceae) in early July 2018. On Nishinoshima, G. romanovi and Synanthedon unocingulata Bartel were observed 


visiting flowers of Kalopanax septemlobus (Thunb.) Koidz. (Araliaceae) in the same season. Although Ma. japona 


has been previously reported to visit the flowers of other plant species, to our knowledge, this is the first report of the 


flower-visiting behaviour of G. romanovi and Sy. unocingulata. This is also the first record of G. romanovi and Sy. 


unocingulata on the Oki Islands. 
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Introduction 


Adult clearwing moths (Lepidoptera: Sesiidae) are well 
known to mimic wasps and bees (Scoble, 1992; Skowron 
Volponi et al., 2018). All clearwing moth species are 
diurnal lepidopterans (Arita and Ikeda, 2000), and some 
have a functional proboscis to feed on water and/or nectar 
(Scoble, 1992). Many studies have investigated the 
flower-visiting behaviour of diurnal lepidopterans (i.e., 
butterflies; Kunte, 2007; Tiple et al., 2009). However, few 
studies have reported the relationships between clearwing 
moths and flowers (Arita and Ikeda, 2000). 


Table 1. Plant species observed in this study. 


Plant family Plant species 


Study island 


Japanese clearwing moths comprise 48 species in 10 
genera (Jinbo, 2016). Although many are thought to visit 
flowers for nectar, the flower-visiting behaviour of more 
than half of these species remains undocumented (Arita 
and Ikeda, 2000). Therefore, accumulating flower-visiting 
records of Japanese clearwing moths would contribute to 
our understanding of the relationship between diurnal 
lepidopterans and flowering plants. In this study, we report 
the flower-visiting behaviour of three clearwing moth 
species in the Oki Islands of central Japan. 


Flower visits by clearwing moths 





Apiaceae Angelica japonica 
Dystaenia takeshimana Nakanoshima 
Daucus carota Nishinoshima 
Araliaceae Kalopanax septemlobus 
Asteraceae Erigeron annuus 
Clethraceae Clethra barbinervis Dogo, Nishinoshima 
Fabaceae Albizia julibrissin 
Oleaceae Ligustrum lucidum Nakanoshima 
Rutaceae Zanthoxylum ailanthoides 
Vitaceae Cayratia japonica Nishinoshima 
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Dogo, Nishinoshima, Nakanoshima 


Dogo, Nishinoshima, Nakanoshima = 


Glossosphecia romanovi, Synanthedon unocingulata 


Dogo, Nishinoshima, Nakanoshima = 


Dogo, Nishinoshima, Nakanoshima = 


G. romanovi, Macroscelesia japona 


Dogo, Nishinoshima, Nakanoshima = 


S. Sucrura et al. 





Fig. 1. Clearwing moths collected from flowers in the 
Oki Islands. (A) Female Macroscelesia japona 
collected from Ligustrum lucidum flowers. (B) 
Female Glossosphecia romanovi (Leech) collected 
from Kalopanax septemlobus flowers. (C-D) 
Male Synanthedon unocingulata collected from K. 
septemlobus flowers. Synanthedon unocingulata 
was identified based on the yellow band of its lateral 
thorax (D). 


Materials and methods 


The Oki Islands are continental islands ca. 40 km north of 
the Japanese main island, Honshu (Oki Islands Geopark 
Promotion Committee, 2013). The Oki Islands include 
four inhabited islands: Dogo (241.6 km”), Nishinoshima 
(55.9 km’), Nakanoshima (32.4 km”), and Chiburijima 
(13.0 km’). The insect fauna of these islands and their 
ecological roles have recently been investigated (e.g., 
Hayashi et al., 2012, 2013; Sugiura and Hayashi, 2018). 
In 2018, one of these authors (SS) observed and collected 
insects visiting the flowers of 10 plant species on Dogo 
(6-8 July), Nishinoshima (8-10 July), and Nakanoshima 
(9 July) (Table 1). The weather was rainy and/or cloudy 
on 6-8 July, and sunny on 9-10 July. In this study region, 
the rainy season began on 5 June and ended on 8 July. An 
insect net (pole length: 1.2-8.0 m) was used to sample 
flower-visiting insects. The collected insects were killed 
with ethyl acetate and then brought to the laboratory. 
Clearwing moths were identified based on external 
morphology (Arita and Ikeda, 2000; Arita, 2013). The 
body length, forewing length, and proboscis length of 
each moth were measured using digital slide callipers. The 
right and left forewings were measured, and these values 
were then averaged. 


Results and discussion 


On Nakanoshima, a male Glossosphecia romanovi 
(Leech) and a female Macroscelesia japona (Hampson) 
were observed visiting flowers of Ligustrum lucidum 
Aiton (Oleaceae) (Table 2; Fig. 1A). On Nishinoshima, 
a female G. romanovi and a male Synanthedon 
unocingulata Bartel were observed visiting flowers of 
Kalopanax septemlobus (Thunb.) Koidz. (Araliaceae) 
(Table 2 ; Fig. 1 B-D). Glossosphecia romanovi were 
collected when they settled on inflorescences to sip nectar, 
and other species were collected while they hovered 
around the inflorescences. Because Li. lucidum and K. 
septemlobus flowers do not have floral tubes, their nectar 
is easily accessible to various insects, including beetles, 
hoverflies, and wasps. 


Six clearwing moth species are known to inhabit the Oki 
Islands (Table 3; Kadowaki and Kishida, 1977; Mishima 
and Ohama, 2009; Hayashi et al., 2012, 2013). Although 
Ma. japona has been previously collected from 
Nishinoshima (Hayashi et al., 2013), this study is the first 
record of G. romanovi and Sy. unocingulata collection 
from the Oki Islands. 
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Table 2. Clearwing moths observed visiting flowers in this study. 


Clearwing moth Length (mm) 





Plant species 











f Sex Site Time, date 
Species Proboscis Forewing Body visited by moths 
Glossosphecia Male 5.2 20.1 25.1 Ligustrum lucidum Saki (alt. 0 m) 12:00 on 
romanovi on Nakanoshima 9 July 2018 
Female 5.7 19.0 25.8 Kalopanax septemlobus Uragou (alt. 100 m) 13:30 on 
on Nishinoshima 10 July 2018 
Macroscelesia Female 5.8 11.3 13.1 Li. lucidum Saki (alt. 0 m) 12:00 on 
japona on Nakanoshima 9 July 2018 
Synanthedon Male 6.9 10.8 14.0 K. septemlobus Uragou (alt. 100 m) 13:30 on 
unocingulata on Nishinoshima 10 July 2018 
Table 3. Clearwing moths in the Oki Islands. 
Species Island References 
Entrichella constricta Nishinoshima Hayashi et al., 2013 
Melittia sangaica Nishinoshima Hayashi et al., 2012 


Macroscelesia japona Dogo, Nishinoshima 








Nokona regalis Nakanoshima 
Nokona pernix Nishinoshima 
Synanthedon tenuis Nishinoshima 
Glossosphecia romanovi Nishinoshima, Nakanoshima 
Synanthedon unocingulata Nishinoshima 


Previous studies have reported the flower-visiting 
behaviour of at least 17 clearwing moth species (Table 4; 
Arita and Nakano, 1995; Arita and Ikeda, 2000; Ikenoue, 
2005). Macroscelesia japona has been previously reported 
to visit the flowers of at least five plant species (Arita 
and Ikeda, 2000), although it has not been recorded to 
visit Li. lucidum flowers. The flower-visiting behaviour 
of G. romanovi and Sy. unocingulata has remained 
undocumented, although the photographs of G. romanovi 
visiting the flowers of Cayratia japonica (Thunb.) Gagnep. 
(Vitaceae) could be viewed on the internet. To our 
knowledge, this is the first report of the flower-visiting 
behaviour of G. romanovi and Sy. unocingulata. Previous 
reports and our results suggest that clearwing moths visit 
small and/or shallow flowers, from which nectar is easily 
accessed (Table 4). Therefore, investigating the visitors of 
small, shallow flowers in summer contributes to the 
knowledge of the flower-visiting behaviour of other 
clearwing moth species. 


The adult G. romanovi is thought to mimic Vespa hornets 
(Vespidae: Vespinae) because its shape, colour and 
behaviour (buzz) are similar to those of the hornets 
(Arita and Ikeda, 2000). Macroscelesia japona and Sy. 
unocingulata may also mimic potter wasps (Vespidae: 
Eumeninae). Hornets and potter wasps were frequently 


Kadowaki and Kishida, 1977; Hayashi et al., 2012 
Hayashi et al., 2013 

Mishima and Ohama, 2009; Hayashi et al., 2012 
Hayashi et al., 2012 

This study 

This study 


observed to visit Li. lucidum and K. septemlobus flowers 
that were also visited by clearwing moths, suggesting 
that potential predators such as birds avoid G. romanovi, 
Ma. japona, and Sy. unocingulata on these flowers. A 
comparison of flower-visiting behaviour between vespids 
and clearwing moths is required to elucidate how 
clearwing moths mimic these model insects. 
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RaW Eg IC BITS AA VAN O MERCI OBI WE 
HS + HK MA) 


AD Y NFS OWE? A, FTL AA ANF RAPT Y 
HANFA, BOANF RICHER LCRA EBZSNTWA. 
AD Y NFR SILARTVEZEDS, (HO-ITHEO BER (F a 
J) LESTER kaS ev. KI UB k y 
ICBC, 2018 E7 HOMERS EHA AY NWR 3 
MOM He BIR LE. PB ORR CHMRENE EY 
RALTEF CIES HAAV NEL EET AAV IAIED 
MES, WA ROMRMWICHETSVUFUCZETAA 
AV INWEE A EAA VY NED BGTE Z AE LU Ze. ARR, 
HIRED EF VEFBZSNTWAA RANF HL PONS HE 
BRESRAICHTEL TRHAZDODAMBS NK. EEThAA 
YINL CME CHB HK 7 HWE CE DS HERS WUT KE 
D, ZVEPHADYREFAFEDAAY NOW CLG 
SAMAK Y Mid COREE RA. Ere, KRIK S D 
BIXONE CEET RADIN ERCAN VNK 6 FEDS 
ARS NCWADB, ZEPTHAAVNERAUE DANN 
(SEI ER ES As 5 HD CORRE BA. 
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